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This invention is cofi6erned Witti  improving 
the adhei6n of sfltcbne rubers andsflic0ne 
resins t0 s61id sUrïa6ë o/her' than cbPPër. More 
particulai'iy thë inçnti0n relatest0  process 
ïor imvrovin thë adhè0t6 a no6grus 5 
solid surïce f an organogolysfloxae sèlected 
ïrom he claSs config .0 f 
curable vrgan60!yfloxnes" and () reso 
orgnogolysfloxanes, whc ' pr66es cbmgries 
tretlng the said surfacë Wh aCovositn lO 
cmgrin a. dflae.orresg0gdg/to the 
erg1 ïormula ()Si(X) £ were 
vlent hydrocarbon radCaï, X a halogen, and 
n s an inteer  euï t0ïroml 
vvlyg he orgno90Yflxae 
vrove the adhesion of silicone rubbë and sili- 
cone resins to vrio  surface s other 
or covr alloys  so as to ve-a  heat-resstnt 
nd cold-resitat bond. . 20 
Amher ojeét of thi inveofi ,is; t0 r0ve 
he adéson of sfièone reS fo :var1us  mëais 
ndsilcoh suraëéë as:gla and cerïcs. 
verrait sflicon çubbers to bebondd eafl and 
quickly fo varioU meals gïass, ceamic, yn- 
heic Vlstic surface; ec. s 
bonding zonë  highIy ' rsitato dtérorati6n 
eIevated temeatures anti ca9ablë 
flexi,ble a vy low temgaure. 30 
Other objec o thïs nvén0n:wi  become 
more pvgrent as the desc9ï0n theè pro- 
ceeds. 
SoId, elastic, cm'ablë orgafi9olysfloxanès (0r 
brevy hereaïter refere  
bers") ad resnS ogoolysfloxanës  (for 
bevity h'einaïter referredto'aS "si6ofieres- 
i"), becnse o their unusual 
heat, bave been ïound to,bë ently stable 
£or varo ulating and gasketinggur9ses. 
Because oï heir inertness most chemical ad 
low degree of wettg, great diculy bas been 
encountered in adherg  silicone rubbers 
silicone ress securely .to varïouS soli surfaces. 
silicone rubbers and rsino0me-urfacesby 
eom91icated 9roccde; te b.od thus oba.ined 
bas seldom been satisfcry and uallyhas 
hea resstance ier!or.tq Mlicon rbber 0r 
resin, and ha been sub]ect to he ddionl 0 
objection that, uner ÇçCe, the bnd between 
the ruber or resin and the sùrïace 
is adhered has eakefiëd 
a bond between either sflioene rubbers or silicone 
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r esirïs fO varlou Solii-sUrïacësloher .than copper 
wherely there is.obtai.nedïa bonding zone which 
is at least as strong as either .the sicone rubber 
or the silicone rein.  In accordarce with my 
invention,:I accompliSh.the b.0nding.of the sili- 
c0ne rubber o the silicone resin.by first coat- 
ing or prirnin the surface.to which the silicone 
matérial Js fo .be .bonded with ..cornposition 
comprising a disilane corresponding .to £he gen- 
eral formula (l)Si2(X)6 where l..is a mono- 
valent hydrocarbon radical. (for .instance, an 
alkyl, alT1, alkaryl and. ara]ky], radical, etc.), X 
is a halogen (for. instance, chlorine, bromine, 
fluorine,-etc,) and .iS an ineger equal to from 
1 to. 4..Preferably'l is a methyl gr0p. 
The çwo figures of the accompanying dawing 
illustrate two forms, of my c]aimed invention. 
Thus, Fig. 1 shows a silicone rubber adhered by 
mens of an intel:rnediatè disilane primer coat- 
ing fo a .non-cupreous .mètal baclïng, for in- 
stance,, aluminum,.iron, etc. lig. 2 shows a sili- 
cone resin adhered by means of an intermediate 
diilane primer coaing toa siliceous backing, for 
example, ceramic, gláss, ec. 
Of Particular value' a's a priming coating is 
a fraction compHsing essentially a mïxture of 
compounds embraced by the .afrementioned 
ïormula which is 0btained a ahigl.bofling resi- 
due (bofling poin fr0m about 10 ° to 163 ° C., 
especially from aoproximately 150 ° to 160 ° 03 
in the preparation of methYlchl0rosflnes by-the 
passage of mëthyl.ctiloide over hëated silicon 
in  the preserïcé of a sùïtable catalyst in accord- 
ance. with the. prcedure..disclosed and : claimed 
in lochow Patent 2,380,995, issued August , 
1945, and assighed to the saine assignee as the 
present invention. 
Exarnples of cornpounds coVeed, bY the afore- 
mentionëd formula:..wllict. may be employed in 
the pactice of.:thià inenti0n..are,..for, instance, 
dimêthltetrachlorodisflane,, including: its vari- 
ou, s imers, .such as, or in,tance, mehyl penta- 
chlrodisjlane,, phen:¢l 9entabro.modisilane, 1,2- 
dimethyl -.1,1,2,2 -.t.etrachloodisflane, .1,1 - di- 
mthyl..« ,2,,..- çetrachlqr_.sflane, ec.; . tri- 
methyltrichlor0diilane, ir.¢u.ding is various iso. 
mers, etc.;..tetrmet .hyldchlorodisilane,: includ- 
ing is. various .is,omer, ec.; ;tetraetyldichloro- 
ds!lane» triamyltr.içhl.rds!ane , diethyRetr a_ 
bromodiilane, . dimeçhyldethyld.ichlorodisllane, 
dpenyEetr, a çh. !orod,s.,!.n. ¢,. tiphm)yltichloro- 
dsilne,.. eç'aphenydiçhl0r0disilane ' . ditolylet- 
ra.brom0disflae, . çetra -  (2 .... eihyllhenyl) d- 
chl0ç° disil.ane,  te..rab.en Fl.di.c ,hlor olisilane, etc... 
It is, of course, understood tha in the prac- 
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tice of my claimed invention mixtures of two or 
more disilanes corresponding to the above gen- 
eral formula may also be employed without de- 
parting from the scope of the invention. The 
use of disflanes corresponding to the above- 
mentioned general formula is unique in its effect 
since attempts fo use monosflanes, ïor example, 
the organohalogenosilanes in place of the di- 
sflanes gives unsatisfactory results and poor 
bonding. 
Among the many surfaces fo which I bave 
found silicone rubbers and silicone resins can 
be advantageously bonded ma.y be mentioned, 
for instance, various sfliceous surfaces, e. g., 
glass (including glass cloth and tape), ceramics, 
porcelains, etc. various metal and meta.l alloy 
surfaces, for instance, sflver, iron, steel, cad- 
mium, platinum, magnesium, alumh]um, tin, 
lead, etc., and alloys thereof; various synthetic 
resinous and rubbery surfaces, for example, poly- 
styrene, po]ymeric methyl methacrylate, poly- 
meric tetrafiuoroethylene, polymeric trifluoro- 
chloroethylene, nylon (sheets or filaments), cel- 
lulose acetate, organopolysfloxane resins and 
rubbers (that is, the bonding of one organoPoly- 
siloxane resinous surface or rubber surface fo 
another), phenolic resinous surfaces, etc.; as 
we]l as other miscellaneous surfaces, such as, 
wood, cloth, etc. 
As far as I ara aware, any solid surface may 
be bonded by my claimed process with the ex- 
ception of a copper or copper alloy surface. If 
has been round that treatment of the copper 
surface with the disilane followed by application 
of either silicone rubber or silicone resin to the 
coated surface gives an unsatisfactory bond. 
Best results for bonding silicone resins or rub- 
bers to copper or copper alloys are obtained by 
the process described in my copending applica- 
tion, Serial No. 77,044 filed concurrently herewith 
and assined fo the same assignee as the present 
invention. 
The particular silicone resin or silicone rubber 
employed in the practice of my invention is hot 
critical, and any one of the many known in the 
art may be employed. Among the silicone resins 
which may be used are, ïor example, those dis- 
closed and claimed in the various Rochow Pat- 
ents 2,258,218-222, issued October 7, 1941, and as- 
signed fo the saine assignee as the present inven- 
tion, as well as the fiuorinated organopolysilox- 
ane resins disclosed and claimed in Rochow ap- 
plication, Serial No. 13,087, filed Match 4, 1948, 
also assined fo the saine assignee as the instant 
application. 
Any of the various silicone rubbers known in 
the art may be bonded in accordance with my 
claimed process. For example, I may use the 
methylsfloxane synthetic elastomers disclosed and 
claimed in Agens Patent 2,448,756, issued Septem- 
ber 7, 1948, or synthetic elastic products disclosed 
and claimed in Sprung et al. Patent 2,448,556, 
issued September 7, 1948, or the synthetic elastic 
products disclosed and claimed in the copending 
application of Murray M. Sprung, Serial No. 
722,457, filed January 16, 1947 (now U. S. 
2,484,595 issued October II, 1949) or in the co- 
pending I'ieble et al. application Serial No. 
598,914, filed June II, 1945 (now U. S. 2,457,688 
issued December 28, 1948), all the aforemen- 
tioned patents and applications being assigned fo 
the saine assignee as the present invention. 
will, of course, be understood by those skilled in 
the art that other silicone rubbers, that is, solid, 
elastic organopolysiloxanes containing dilïerent 
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organic substitutents connected to the silicon 
atoms by carbon-silicon linkages may be 
ployed without departing from the scope of this 
invention. The particular silicone rubber or sili- 
5 cone resin used is not critical and it is not in- 
tended that the applicant be limited to any one 
class or type of silicone rubber or silicone resin. 
Although, as pointed out above, various sili- 
cone ïubbers and silicone resins may be em- 
ployed, for certain applications I prefer to use a 
solid, elastic, curable methylpolysiloxane com- 
prising essentially a polymeric dimethylpolysilox- 
ane containing up to two mol per cent copoly- 
merized monomethylsiloxane, the said elastic 
15 methylpolysiloxane being more particularly de- 
scribed in the aforementioned Agens patent. 
With regard to the silicone resin employed, I 
have found that methylphenylorganopolysflox- 
ane resins having an average of from about 1.2 fo 
20 1.7 total methyl and phenyl groups per silicon 
atom are satisïactory in many applications where 
increased fleyAbflity of the resin is desired. 
Although the various silicone rubbers or sili- 
cone resins may be employed peï se, I have found 
25 it desirable, especially for economical reasons and 
to increase the strength of the bonds, to in- 
corporate in the said silicone materials various 
fillers usually employed in the art as, for instance, 
titanium dioxide, titanium nitride, titanium hy- 
0 dride, ferric oxide, calcium carbonate, variou 
silicates, diatomaceous earth, lithopone, mag- 
nesium oxide, etc. In some applications, espe- 
cially where it is desired to obtain good heat 
transfer properties between flexible metal tapes 
85 coated with a filled silicone rubber, and a cold 
surface, I have found if extremely desirable that 
the filler employed comprise titanium dioxide or 
silica. 
Since after applying either the silicone rubber 
40 or silicone resin to the particular primed sur- 
face, if is usually desirable to cure the silicone 
surface by the application of heat, if has been 
round advisable to incorporate a cure accelerator 
in either the resin or rubber, prior fo application 
45 fo the primed surface. Various cure accelerators 
may be employed for accelerating the conversion 
of silicone resins fo the substantially infusible 
state. Among such silicone resin cure ac- 
celerators may be mentioned the various metal 
50 salts of organic acids soluble in silicone resins, 
for instance, those particularly disclosed and 
claimed in welsh Patent 2,449,572, issued Sep- 
tember 21, 1948, and assigned to the same 
signee as the instant application. Although 
55 there are a number of cure accelerators for 
silicone rubbers which may be used for the pur- 
pose, I have obtained good acceleration of the 
cure by incorporating from about 0.2 fo 6 per 
cent, by weight, or moïe benzoyl peroxide or 
60 tertiary butyl perbenzoate, based on the weight 
of the unfllled silicone rubber, the use of the 
former cure accelerator being more particularly 
disclosed and claimed in Vright et al. Patent 
2,448,565, issued September 7, 1948, and the use 
65 of the latter cure acceleïator being disclosed and 
claimed in Marsden application Serial No. 
763,445, filed July 24, 1947, now U. S. Patent 
2,521,528, issued September 5, 1950, both patent 
being assigned fo the saine assignee as the pres- 
70 ent invention. 
The general procedure for practicing my 
claimed invention involves flrst applying a coat- 
ing of the organohalogenodisilane fo the surface 
to which if is desired to adhere the silicone resin 
7 or rubber. This may be accomplished, for 
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stance by .dipping the-surface intoa suitable form 
f the disilane, e. g., a solution .of the disilane, 
or applying .the disflane, either by wiping or 
spraying the disilane either in a .dilute solution 
or concentrated form onto he particular surface. 5 
Thereafger, the coated surface is washed thor- 
oughly with water .to remove substantially all 
traces of hydrogen halide resulting from the 
hydrolysis of OEhe sflicon-bonded halogens. 
vïaere the surface to which the silicone rubber l0 
or silicone ïesin is being bonded comprises a 
metallic surface, it ha.s been round advisable in 
order to obtain improved bonding fo bave the 
surface ïree of contamination by .foreign :im- 
purities, such as dirt, grease, .etc..In ,some in- 15 
stances, especially in the case of highly polished 
surfaces like stainless steel, if has been round 
expedient fo roughen the surface:slightty with 
emery cloth or steel wool. 
Thereafger either the silicone resinorsflicone 20 
rubber, as the case may be, is applied to '.the 
coated surface and, if desired, the totál assembly 
is baked af temperatures conducive for curing 
either of the silicone materials. Usually .such 
baking temperatures are of the order of from 25 
about 150 ° to 250 ° C. for fromfifteen.minutes 
fo two hours or more in the .case of the silicone 
resin, and ïrom about 100 ° fo 250 ° C. for from a 
ïew minutes to several hours or .more for the 
silicone rubber. Each application wfll recom- 30 
menti the particular cure cycle employed. 
As pointed out aboçe, the .organohalogenodi- 
silane may be employed either in solution ïorm 
or in the pure concentrated form. Among the 
solvençs which may be used for making solutions 35 
of the organehalogenodisflane may be mentioned, 
for example, petroleum spirits, the aromatic hy- 
¢h'ocarbons, for instance, benzene, toluene, 
xylene, etc., as well as other suitable inert sol- 
vents, such as, for instance, fiuorinated xylene, 
halogenated hydrocarbons, etc. In most cases I 4o 
have çound if satisfactory .%o use from about 1 
to 5 per cent solutions of the organohalogenodi- 
silane in the païticular solvent. In the case of 
corne meta]s, for instance., in adheïing silicone 
ïubber to silveï surfaces, it has been ïound ex- 45 
pedient fo use the concentrated form of the or- 
ganohalogenodisilane. 
In oïder ,that those skilled in.the art may better 
understand how the present invention may be 
practiced, the following examples are given by 60 
way of illustration and hot by waF of imitation. 
All parts are by weight. 

EXAM'PLE 1 

Three glass slides were dippedln .cleaning 
solution, washed with water, and dried. One 
glass s]ide was then immersed in a 1 per cent 
toluene solution of dimethyltetractflorodisilane, 
removed, allowed to.aiï-dry, .and washed thor- 
oughly with water. A second slide was coated 
with a liquid polyoïganohalogenopo]ysiloxane, 
particular!y a polymethylchloropolysiloxane of 
the type more particularly disclosed in Sauer 
Patent 2,421,653, issued June 3, 1947 and assigned 
.t.o the saine assignee as the present .invention. 
Each of the .three glass slides, includlng the 
treated g]ass slides,, was painted with a solution 
of a methyl phenylpolysiloxane resin, and heated 
ai around 200 ° C. for approximately one hour. 
At the end of t.his rime the cured resin could be 
easily removed frein the untreated glass slide by 
scraping with a knife edge, and only slightly more 
.pressure was required fo remove the silicone resin 
ïrom the surface of he glass slide ¢hich :had 
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previously been coated .wlth the polymehyl- 
chloropolysiloxane. 
In contrast ,to the toregoing two results, .the 
resin-coated glass slide, which had previously 
been treated with the .dimethyltetrachloro- 
disilane, showed ..the srongest adhesion of the 
.silicone resin as evidenced by ,he ïact that 
scratching the surface of the glass slide with a 
knife edge failed to break te bond between the 
resin and the glass slide, butinstead resulted in 
scraping of the resin itself and destruction of the 
resinous surface belote destruction of the bond. 
This is clear evidence that ,the adhesive forces 
between the glass and the :resin were stronger 
than the cohesive forces existingin the resin. 
EXA1V£PLE 2 
In this example three srips oï glass tape were 
impregnated (by dipping four rimes) with a 
methyl phenyl-silicone resin. Prior .to impreg- 
nation with the silicone resin, one sample of the 
glass tape was untreated, whfle another sample 
of the glass tape was dipped in a dilute toluene 
solution of the polymethylchloropolysiloxane de- 
scribed in Example 1. 
The third sample of glass tape was dipped 
into a 1 per cent toluene solution of a high bofl- 
ing methylchlorodisflane resdue having a boiling 
point of about 140 ° fo 163 ° C. 'obtained in Che 
reactio.n between methyl chloride and heated 
silicon ata temperature ofabout 250 ° fo 300 ° C. 
using co.pper as a catalyst in accordance with the 
process described and claimed in the aforemen- 
¢ioned lochow Patent 2,380,995. This high boil- 
ing ïesidue was a mixture of ch]oïodisflanes of 
which about 85 fo 95 per cent comprised dimeth- 
ylte trach]oïodisilane (inc]uding ifs various 
isomers, such as .those disc]osedpreviously above) 
as well as small amounts oï trimethyltrichloïo- 
disilane and tetïamethyldichlorodisilane. This 
latter ïeated glass tape was allowed fo air-dïy, 
.then thoroughly washed with water and dried 
prior fo applica.tion of the methyl phenylpoly- 
siloxane resin. 
Each of the 'thïee coated (that is with silicone 
resin) glass tapes was heated a:t about 200 ° C. 
for approximately one hour to convert the sili- 
cone re_sins o the inïusible stte, and samples of 
each othe glass tapes were tested for dielectric 
srengths with Che following results: 

G]ass Tape t Glass Tape 
Untreated Treated With / Treated With 
G]ass Tapes Po]ymethy]- Mixture of 
ch]oro-Po]y- Methy]ch]oro- 
si]oxane disflanes ! 
1761V/M 1437'I =ooov/» / 
From the foregoing results, if is apparent that 
0 tïeatment of the glass tape in accordance with 
my invention improves the dielectïic strength 
hereof and makes i comparable .to the dielectric 
strength of mica. This improvement is believed 
due fo the fact that improved adhesion has been 
5 obtained between .the silicone resin and the sur- 
face of the glass tape. 
EXAIVIPLE 3 
Thin sheets of aluminum, soït steel, and sflver 
70 .were thoroughly cleaned by immersing the same 
m degreasing solvents and cleaning solutions. 
The aluminum sheet was cleaned in a hot aque- 
ous solution of chromium trioxide and Ph0sphoric 
acid. The aluminum and sort steel surfaces were 
 then dipped in a dflute solution (1 fo 2 per cent 
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toluene solution) of dimethyltetrachlorodisilane, 
air-dried, and thoroughly washed with water to 
ïemove all traces of hydrogen chloride. The sri- 
ver surface was wiped with undiluted dimethyl- 
tetrachlorodisilane instead of using the dilute 5 
solution thereof and also thoroughly washed with 
water. ïo each of the .cleaned surfaces was 
plied a coat of a methyl phenYl polysiloxane resin 
of the type described in Example 1 and the ma- 
terials heated at around 200 ° C. for about one 10 
bout. In each case a tough adherent coating of 
the resin was obtained which in every instance 
exhibited a much better bond to the metallic 
surface than was obtainable by coating the saine 
surface with the methyl phenyl polysiloxane resin 15 
omitting the priming coating on the meta]lic 
surface. 
EXAMPLE 4 
In this example a ceramic insulator was im- 
mersed for a few seconds in a one per cent toluene 
solution of a high boiling methylchlorodisilane 
residue of the type described in Example I, air- 
dried, thoroughly washed with water and dried. 
To this dïied surface was applied a coating of a 
methyl phenyl polysiloxane resin, and this latter 
coated object heated ai elevated temperatures fo 
effect cuing of the polysiloxane resin. A stronger 
adherent bond w.as round to exist between the 
ceramic surface and methyl polysiloxane resin 30 
than was obtainable where the methylchloro- 
disilane coating was omitted from the surface of 
the ceramic. 
The following examples illustrate the utflity of 
my claimed invention for .adhering various 
ganosiloxane gns and elastomers (generically 
referred to as "silicone rubbers") fo aH kinds of 
metall!ic, plastic, etc., surfaces. To carry out the 
following examples, two types of silicone rubber 
pastes were prepared as follows: 40 
Silicone ruber çase No. 1 
Liquid polymeric dimethylsiloxane containing 
approximately one mol per cent copolymerized 
monomethylsiloxane was condensed with ferric 
chloride hexahydrate in the manner disclosed ,-i 
and claimed in the aforementioned Agens Patent 
2,448,56 until a solid elastic product was ob- 
tained. About 100 parts of this methylsiloxane 
gum was mixed on rubber compounding rolls with 
200 parts ]ithopone, and 2 parts benzoyl peroxide 50 
until a pasty dough-like silicone -abber was 
obtained. 
Silicone rld)ber passe No. 2 
A liquid polymeric dimethylsiloxane containing 
approximitely one mol per cent copolymerized 
monomethylsiioxane was heated in the presence 
of about one per cent, by weight, potassium hy- 
droxide until a solid elastic product was obtained. 
To 100 parts of this elastic product was added 60 
200 parts titanium dioyAde and 2 parts benzoyl 
peroxide and the total mixture cornpounded on 
ïabber conîpeunding rolls until a hmnogeneous 
silicone rubber paste was obtained. 65 
Another silicone rubber paste was prepared by 
condensing the saine liquid polymeric dimethyl- 
siloxane conçaining about one mol per cent co- 
polymerized monomethylsiloxane in the saine 
mannr as described above using ferric chloride 
hexahydrate by carrying the condensation of the 
solid elastic product to the stage where when a 
hot drop was removed from the thickening mass 
and touched to a cold surface a string just failed 
to be evident but instead the material snapped 
back. 
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meric sfloxanes is more pa.rticularly disclosed and 
claimed in the copending Poskitt et al. applica- 
tion, Serial No. 2,971, filed January 17, 1948 (now 
U. S. 2,467,853 issued April 19, 1949), and as- 
signed to the saine assignee as the present in- 
vention. When the above-described test was 
obtained, an amount of titanium dioxide equal 
to the starting liquid polymeric methylsiloxane 
was added, together with a small amount of 
stearic acid, and the heating continued until a 
smooth homogeneous paste was obtained. About 
100 pa.rts of this latter paste was mixed with 900 
parts of the above-described potassium hydrox- 
ide-condensed silicone rubber paste until a 
homogene0us thick pasty mixture was obtained. 
EXAMPLE 5 
A rhin (about 2 mils) flexible sheet of alumi- 
hum was cleaned by passing the saine through a 
20 solvent degreasing bath and thereafter through 
a hot aqueous solution of chromium trioxide and 
phosphoric acid. Thereafter the cleaned alumi- 
nura strip was immersed briefly in a one per cent 
toluene solution of essentially pure dimethyl- 
tetrachlorodisilane, air-dried, washed thoroughly 
with water and dried. In one case silicone tub- 
ber paste No. 1 was applied in the form of a rhin 
coating to part oï the disilane treated aluminum 
surface and in another case silicone rubber paste 
No. 2 was applied to another portion of the afore- 
mentioned treated aluminum surface. Each 
sample was then heated about 15 minutes at 
approximately 150 ° C. to effect curing of the 
silicone rubber to the infusible and insoluble 
state. Examination of the samples revealed that 
in both instances the silicone rubber was firmly 
bonded to the aiuminum surface and could hot 
be stripped theïefrom. Attempt,s to remove the 
cured silicone rubber layer resulted in tearing of 
the silicone rubber i'aself indicating that the bond 
between the latter and the aluminum surface was 
stronger than the silicone rubber per se. 
As further indication of the manner in which 
the claimed invention may be employed, an un- 
cured silicone rubber coated aluminum sheet 
was prepared as above using silicone rubber paste 
No. 1. Another aluminum sheet was cleaned and 
treated with dimethyltetrachlorodisilane, washed 
with water, dried and applied to the silicone 
rubber surface of the first aluminum sheet and 
the total assembly maintained under contact 
pressure while heating the same af about 150 ° 
C. for approximately 10 minutes. Examination 
of this laminated sample revealed that attempts 
to strip one aluminum sheet from the other re- 
sulted in destruction of the cured silicone rub- 
ber glue line with no apparent evidence that the 
bond between the cured silicone rubber and either 
one of the aluminum sheets could be broken be- 
lote breaking occurred in the silicone rubber 
glue line. 
A porcelain surface was treated by wiping it 
with a dflute toluene solution of dimethyltetra- 
chlorodisilane and the treated surface washed 
thoroughly with water. To this surface was ap- 
plied a sample of the rhin flexible sheet of alu- 
minum containing uncured silicone rubber paste 
No. 2 on its surface, the silicone rubber paste 
being placed in contact with the treated porce- 
70 lain surface. A hot iron (about 105 ° C.) was 
applied to the aluminum backing for a few sec- 
onds. At the end of this time it was round that 
the silicone -abber had cured to the substan- 
tially infusible and insoluble state and that the 
aluminum was flrmly bonded to the porcelain 

This method of condensing liquid poly- 75 
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surface and could only-be .detached therefrom 
by destroying the silicone .rubber .glue line, the 
bond between the aluminum .and-the bond be- 
tween the porcëlain surface and .the silicone tub- 
ber remaining substantiaIly intact. 
The use of aluminum surfaces bonded fo sili- 
cone rubber for many applications is illustrated 
by .the following wherein if was desired to ef- 
fect a bond between sflver and poIystyrene. An 
aluminum sheet coated with uncured silicone 
rubber paste No. 1 (.the aluminum sheet having 
been first treated briefiy .as described above 
with dimet-hy]tetrachlorodisilane) was bonded 
to .a .silver surface by coating .the latter surface 
first ith .the aforementioned dimethyItetra- 
Chlorodisflane. This total assembly was pressed 
toget_her with .the .aIuminum-silicone rubber ar- 
ticle at elevated temperatures (105 ° C..for about 
10 minutes) until curing of the silicone rubber 
was ,obtslned to yield a strongbond between the 
silver and aIuminum. The .aIuminum surface 
was .thon adhered .to the .polystyene surface by 
means .of a .conventional adhesive (for example, 
a .coId-setting phenolic adhesive).. The ,bond 
between .the .silver and the polystyrene was firm 
and exhibited excellent flexibility af low temper- 
atures for which this Dar£icular combination of 
materials v¢as intended. It is, .of course, appar- 
ent .that vaious plastic backings for the silicone 
rubber can be .employed in place of the alumi- 
hum sheet wthout departing from the scope of 
the invention. By means .of my claimed inven- 
tion, the very desirable low temperature fiexibfl- 
ity of .silicone-rubber can be taken advantage of 
her, e heretofore if had been the .custom fo use 
other flexible materials for gasketing purposes, 
which whee genel:eelly unsatisfactory af low tem- 
peratures. 
The flexible aluminum .sheets comprising 
cured silicone rubher bonlel securely fo the alu- 
minum .surface can be employed in the form of 
tapes for use as gaskets between panels .of either 
copper, or aluminum, or Çther rhin metal sheets 
used for protective purposes such as, for instance, 
in .alurainum, copper, or other .metal roofs. The 
use .of .such aluminum or other metal tapes is 
moe particularly disclosed and elaimed in my 
copending .application filed concurrent]y here- 
with, Seial .No. 77.,043, and assigned fo the saine 
assigee as the present invention. As pointed 
out in my copending-apPlication, the other sur- 
face et the aluminum free of the Silicone rub 
ber may be coated vith .an ordinary pressure- 
sensitive adhesive. 
Cpper heat transfer tapes of the type dis- 
closed and claimed in my copending application 
Serial No. 77,044, referred fo previously, may be 
adhered fo porcelain surfaces throùgh the me- 
dium .of the uncured sflïcone rubber layer in the 
saine manner as dïsctosed above with regard fo 
the aluminum-silicone rubber sheets by flrst 
treating the pircelain surface with an organo- 
halogenodisflane of the formula disclosed in the 
first paragraph of this specification or mixtures 
of such organohalogenodisilanes. 

EXAMPLE 6 

10 
variably "blew out" in ashort rime, and the cop- 
per ones didnot seal tightlyenough. 
In order fo overcome the above defects, glass 
cloth was treated with dimethyltetrachlorodisi- 
5 lane and silicone rubber paste No. 1 was applied 
fo the treated surface. The surface of the alu- 
minum cylinder head was cleaned by dipping it 
into the hot aqueous mixture ofchromium triox- 
ide and phosphoric acid, washed with water, dried 
10 and this surface in turn was coated with dimeth- 
yltetrachlorodisflane and again washed nd 
dried. The silicone rubber coated glass cloth was 
applied to the treated aluminum head with the 
silicone rubber in contact with the aluminum 
15 head and the total assembly heated af about 
200 ° C. for appr0ximately twelve hours. In 
çual tests conduCted on outboard motors contain- 
ing this type of gasketing, it was round that a 
much greater compression af higher R. P. M. was 
20 obtained than belote on the saine motor and, 
in addition, there was apparently no evidence of 
leaking of any pressure nor was it necessary to 
replace the gasket due to "blowing out" even 
though the thickness of the gasket was approxi- 
25 mately one-half that previously used for asbes- 
tos gaskets. After repeated runs using the out 
board motor in various faces, examination of the 
gasket revealed that if was still intact and in 
as good condition as when inserted. 
3O EXAMPLE 7 
Cured silicone rubber was adhered fo magne- 
sium window frames fo serve as gaskets by ap- 
plying fo the surface of the magnesium a coating 
35 oï dimethyltetrachlorodisllane, washing the said 
surîace, and placing a hin film of silicone rubber 
paste No. 1 on the treated magnesium surface, 
applying the cured silicone rubber fo the 
cured silicone rubber layer, and pressing the two 
4O surfaces under the influence of heat (progres- 
siveIy raising the temperature fo about 200 ° 
until a cured silicone rubber bond was obtained. 
If was found that this bond was as strong as the 
cured silicone rubber gasket and that attempts 
45 fo strip away the cured silicone rubber gasket 
led fo failure in either the latter or in he glue 
line before any substantial evidence that the 
bond between the magnesium and 'the silicone 
rubber comprisig the glue line or the bond be- 
50 tween the cured sificone rubber and the silicone 
rubber comprïsi:ng the glue line Iailbd. 
EXAlVIPLE 8 
Uncured titanium dioxide filled silicone rub- 
5 ber was molded under heat and pressure around 
a sflver plated heavy copper cenductor used as a 
short circuit tester. Previous to the molding stop, 
t-ho silver surface was treated with either dimeth- 
yltetrachlorodisilane or the mixture of higli boil- 
6O ing methylchlorodisilanes described in Exmpe 
2 (supra) fo improve the adhesion of le mo!ded 
silicone rubber fo the silver. 
EXAMtLE 9 
Ce!!ùlose acetate tape was dipped in concen- 
65 trated dimethyltetrchlorodisilane, air - dried, 
and washed in water. Uncured silic-filled sili- 
cone rubber was sheeted and laid between two 

In some high compression outboard motors strips of the treated cellulose acetate in the form 
used in motorboat racing, if has been the cus- of a sandwich and the total assembly heated af 
tom fo employ thinner gaskets than standard for 70 about 100 ° C. fer onè hour fo yield a flexible tape 
the cylinder heads. Among such gaskets usu- showing good adhei0n betweèn the cellulose ace- 
a]ly used are those made of asbestos or of cop- tare and the silicdne rubber. 
per. Neither are pressure tight and when rhin 
gaskets of these materials are employed, if was EXAMPLE 10 
round that, for example, the asbestos gaskets inc ï5 Pumpless power rectifiers or other vacuum 
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seals may be ruade using my claimed invention 
by employing a silicone rubber seal. More par- 
ticularly, instead oÏ using usual gasketing seals 
such as aluminum, while simultaneously main- 
taining a vacuum by continuous pumping opera- 
tions, I have round it possible to eliminate the 
necessity of pumps for such rectifiers while re- 
taining the characteristic of a removable seal. 

prising a disilane corresponding to the general 
formula (CI) Si2(C1) -- where  is an integer 
equal to from 1 fo 4, prior to applying the or« 
ganopolysiloxane to the surface, and thereafter 
applying the aforesaid organopolysiloxane fo 
the treated surface. 
4. The process for improving the adhesion fo 
a siliceous surface of an organopolysiloxane 

Thus, the two metal faces of the housing flanges selected from the class consisting of (1) solid, 
are treated with a composition comprising an 10 elastic, curable organopolysiloxanes and (2) 
organohalogenodisilane and spread uncured si- resinous organopolysiloxanes, which proces 
licone rubber between the flanges, the assembly comprises coating the said surface with a com- 
bolted tightly together and heated to effect a position comprising a disflane corresponding to 
cure. The joint is heat stable and free of leaks, the general formula (CI)Si(C1)6-- where  
i. e., sufliciently vacuum-tight so that the "get- 15 is an integer equal fo from I to 4, prior to applying 
tering" action of the rectifier in operation is much the organopolysiloxane to the surface, and there- 

faster than any increase in pressure which may 
occur through, for instance, gassing, leakages, 
etc. 
In making vacuum-tight and pressure-tight 
seals as in the manufacture of electrical dis- 
charge devices whereby, for example, glass-to- 
glass or glass-to-metal seals are desired, in addi- 
tion fo priming the surïaces of the abutting mem- 
bers of the seal prior fo deposition on the said 
surfaces of the uncured silicone rubber, it has 
been found advantageous fo use smalI per cents 
oï vulcanizing agents, for example, of the order 
of from about 0.5 fo 3 per cent benzoyl peroxide, 
tertiary butyl perbenzoate, zirconyl nitrate, etc. 
In addition, inorganic and organic materials such 
as stearic acid and lead oxide which are often 
incorporated in the fabrication of silicone rubber 
products, should be avoided. 1V[y invention is 
particularly adaptable for sealing the casings 
containing anodes and cathodes round in e!ec- 
trical discharge devices. Heretofore, vitreous 
uniting materials have been employed, but they 
have not been too satisfactory because of their 
teDdncy to chip with a resultant loss of vacuum. 
"vVhat I claire as new and desire to secure by 
Letters Patent of the United States is: 
1. The process for improving the adhesion fo 
s. solid surface, other than a cupreous surface, 
of an organopolysiloxane selected from the class 
consistin of (1) solid, elastic, curable organ- 
opolysiloxanes and (2) resinous organopo]y- 
siloxanes, which process comprises treating the 
said surface with a composition comprising a 
disilane corresponding to the general formula 
(1%)Si2(X) ç-- where 1% is a monovalent hydro- 
carbon radical, X is a halogen, and n is an in- 
teger equal fo from 1 to 4, prior to applying the 
organopo]ysiloxane fo the surface, and there- 
af ter applying the aforesaid organopolysiloxane 
fo the treated surface. 
2. The process for improving the adhesion to 
a solid surface, other than copper, of an organo- 
polysiloxane selected from the class consisting 
of (1) solid, elastic, curable organopolysfloxanes 
and (2) resinous organopolysi]oxanes, which 
process comprises treating the said surface with 
a composition comprising a disilane correspond- 
ing to the general formula 
where n is an integer equal to from 1 to 4, prior 
fo applying the organopolysiloxane to the sur- 
face, and thereafter applying the aforesaid or- 
ganopolysfloxane fo the treated surface. 

after applying the aforesaid organopolysfloxane 
to the treated surface. 
5. The process for improving the adhesion fo 
20 the surface of a solid, synthetic resin, of an 
ganopolysiloxane selected from the class con- 
sisting of (i) solid, elastic, curable organopoly- 
siloxanes and (2) resinous organopolysiloxanes, 
which process comprises treating the said sur- 
25 face with a composition comprisin a di- 
silane corresponding to the general formula 
(CI-I).Si(CI)--. where  is an integer equal 
fo from 1 to 4, prior to applying the organopoly- 
siloxane fo the surface, and thereafter apply- 
30 ing the aforesaid organopolysfloxane fo the 
treated surface of the solid synthetic resin. 
6. The process for improving the adhesion to 
a solid surface, other than copper, of an organo- 
polysiloxane selected from the class consisting 
35 of (i) solid, elastic, curable organopolysiloxane 
and (2) resinous organopolysiloxanes, which 
process comprises treating the surface with a 
composition comprising a methylchlorodisflane 
containing ai least two silicon-bonded chloçine 
0 atoms prior fo applying the organopolysiloxane 
fo the surface, and thereafter applying the 
aforesaid organopolysiloxane fo the treated sur- 
face of the solid synthetic resin. 
 The process for improving the adhesion to 
5  solid surface, otheç than copper, of an organo- 
polysiloxane selected from the class consisting of 
(i) solid, elastic, curable organopolysiloxanes 
and (2) resinous organopolysiloxanes, which 
process comprises applying fo the surface 
0 composition comprising a mixture of disilanes 
corresponding fo the formula (CI-I) .Si(Cl) 
where  is an integer equal fo from I to 4, and 
thereafter applying the aforesaid organopoly- 
siloxane fo the treated surface. 
55 8. The process for improving the adhesion to 
aluminum of a solid, elastic, curable methyl- 
polysfloxane, which process comprises applying 
to the surface of the aluminum a composition 
comprising dimethyltetrachlorodisflane prior to 
0 applying the said organopolysfloxane fo the sur- 
face, and theçeafter applying the aforesaid 
methylpolysiloxane fo the treated surface. 
9. The process for improving the adhesion to 
various metals, other than copper, of a resinous 
65 organopolysiloxane, which process comprises 
coating the surface of the metal with a com- 
position comprising dimethyltetrachlorodisilane 
prior to applying the resinous organopolysiloxane 

3. The process for improving the adhesion fo fo the surface, and thereafter applying the 
a metallic surface other than copper of an or- 70 aforesaid organopolysiloxane to the treated sur- 
ganopolysiloxane selected from the class con- face. 
sisting of (i) solid, elastic, curable organopoly- I0. The process for improving the adhesion fo 
siloxanes and (2) resinous organopolysiloxanes, a ceramic surface of a solid, elastic, curable 
which process comprises applying fo the said methylpolysiloxane, which process comprises 
surface a rhin coating of a composition coin- 5 coating the surface with a composition coin- 



13 

2601337 

14 

prising dimethyltetrachlorodisilane prior to 
plying the said methylpolysiloxane to the sur- 
face, and thereafter applying the aforesaid 
methylpolysiloxane fo the treated surface. 
11. The process which comprises (1) coating 
a metallic surface other than a copper surface 
with a composition comprising dimethyltetra- 
chlorodisflane, (2) app]ying fo said coated sur- 
face a layer of a solid, elastic, curable methyl- 
polysiloxane .and (3) heating the total assembly 
until the said organopolysiloxane has reached 
the substantially cured stage. 
12. The process which comprises (1) coating 
an aluminum surface with a composition com- 
prising dimethyltetrachlorodisflane, (2) applying 
fo said coated surface a layer of a solid, elastic, 
curable methylpolysiloxane and (3) heating the 
total assembly until the said organopolysiloxane 
has been converted fo the substantially infusible, 
and insoluble state. 
13. The process which comprises (1) treating 
a metal surface other than copper, with a com- 
position comprising dimethyltetrachlorodisilane, 
(2) applying fo said coated surface a resinous 
product comprising a methylphenylpolysiloxane 
resin, and (3) heating the total assembly until 
the resin has been converted fo the infusible state. 
14. The process which comprises (1) coating 
a glass surface with a composition comprising 
dimethyltetrachlorodisilane, (2) applying fo said 
coated surface a solid, elastic, curable methyl- 
polysiloxane and (3) heating the total assembly 
until the said methylpolysiloxane bas been con- 
verted fo the substantially infusible and insoluble 
state. 
15. The process as in claire 12 wherein the 
methylpolysiloxane contains a flller. 
16. The process as in claire 13 wherein the 
methylphenylpolysiloxane contains a fllter. 
17. The process as in claire 14 wherein the 
methylpolysiloxane contains a flller. 
18. An article of manufacture comprising (1) 
an aluminum surface primed with a composition 
comprising a disilane corresponding fo the gen- 
eral formula (R)Si(X)6- where R is a mono- 
valent hydrocarbon radical, X is a halogen, and 
n is an integer equal to from 1 fo 4 and (2) an 
adherent layer comprising a material selected 
from the class consisting of silicone resins and 
silicone rubbers bonded flrmly to the primed 
aluminum surface. 
19. An aluminum article as in claire 18 where 
the disilane comprises a methylchlorodisilane. 
20. An aluminum article as in claire 18 where 
the silicone rubber is cured. 
21. A flexible article of manufacture compris- 
ing (1) a flexible aluminum backing primed with 
a composition comprising a mixture of methyl- 

chlorodisilanes and (2) an adherent layer com- 
prising a cured silicone rubber bonded flrmly fo 
the primed aluminum surface. 
22. A vacuum-tight seal comprising adjacent 
5 members, the facing surfaces of which are primed 
with an organohalogenodisilane corresponding to 
the general formula (R)nSi2(X)6-7 where R is a 
monovalent hydrocarbon radical, X is a halogen 
and n is an integer equal fo from 1 fo 4, and a 
] :) cured layer of silicone rubber interposed between 
the aforesaid members and bonded directly to the 
treated surface of the said members. 
23. A vacuum-tight seal comprising (1) adja- 
cent members having a glass surface primed with 
i5 a composition comprising methylchlorodisflane 
and (2) a layer of cured silicone rubber inter- 
posed between the adjacent members and bonded 
firmly fo the primed surface. 
24. A vacuum-tight seal comprising (1) two 
20 adjacent members the surface of one member 
being gl«ss and the surface of the other mem- 
ber being metal, each of the surfaces of the two 
members being primed with a composition com- 
prising a methylchlorodisilane fo which said 
25 primed surfaces is firmly bonded a layer of cured 
silicone rubber. 
25. A vacuum-tight and pressure-tight seal 
comprising (1) adjacent metal members the fac- 
ing surfaces of which are primed with a com- 
:;0 position comprising a methylchlorodisilane and 
(2) a layer of cured silicone rubber interposed 
between said surfaces and firmly bonded thereto. 
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